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35 ( 1 ) 221-228 (1987) Syntheses Evaluation of Antitumor Activity Antitumor activities of the Pt(II) complexes were tested according to the protocols for routine screening at the National Cancer Institute (Bethesda, Md.). L1210 cells (105) were transplanted intraperitoneally into CDF1 mice (each group consisted of 6 mice) on day O, and the samples were given intraperitoneally on days 1, 5, and 9. From the mean survival times (d) of treated (T) and control (C) mice, T/C% values were calculated. Samples with T/C% values that exceeded 125 were evaluated as antitumor-active. A dose at which the T/C% value was less than 85% was designated as a toxic dose.
Results and Discussion
Judging from the elemental analyses shown in Table  I glutarato, and malato Pt(II) exhibited MS spectra. The other complexes did not show the spectra due to their low solubilities in H2O.
Pt(oxalato)(1R,2R-dach) As a standard sample, Pt(ox)(1R,2R-dach)(ox= oxalate) was taken since it is stable in an aqueous solution. Its absolute structure was determined by X-ray defraction analyses to be square planar and monomeric, as shown in Fig. 1.8 ) Pt(ox)(1R,2R-dach) exhibited MS spectrum with 4 peaks at m/z values of 401, 399, 398, and 397; such a pattern is expected for a complex containing naturally abundant Pt isotopes , i.e., 198Pt (7.2%), 196rt (25.2%), 195Pt(33 .8%) and 'Pt (32.9%). These peaks were assigned to the molecular ion of [Pt(ox)(1R,2R-dachH)] (dachH denotes protonated dach). The peaks due to the less abundant Pt isotopes, i.e., 190Pt(0.01%) and 1911340.8%), were not observed in the spectrum.
In addition, the oxalato complex showed two groups of peaks around ml z values of 705 and 795 with very low intensities, each of which consists of 5 peaks. Their patterns were characteristic of binuclear Pt complexes. Since the solubility of the complex in H2O was limited, the peaks due to the less abundant Pt isotopes, i.e., 190Pt, 19113t, and 198Pt were not observed. These peaks may be assigned to binuclear complexes, where an oxalate ion bridges two Pt ions through the carboxyl groups. The mass number of [195Pt2(ox)2(1R,2R-dach)- (1R,2R-dachH)r is 795 and that of [195Pt2(ox)(1R,2R-dach)(1R,2R-dach-H)] (dach-H denotes deprotonated dach) is 705. These binuclear Pt complexes may be formed by recombinations of fragments, judging from their extremely low intensities.
The MS spectral data of oxalato Pt(II) complex are summarized in Table V , together with those of other dicarboxylato Pt(II) complexes; relative peak intensities are expressed in per cent taking the corresponding mononuclear species containing 195Pt as a standard.
Pt(sac) (1R,2R-dach) In contrast to the oxalato Pt(II) complex, Pt(sac)(1R,2R-dach) gave a somewhat different MS spectrum as shown in Fig. 2 . Three peaks were observed at mlz values of 517, 518, and 519, which may be assignable to mononuclear [Pt(sac)(1R,2R-dach)(1R,2R-dachH)] containing rt 195Pt, and 196Pt isotopes, respectively. In the higher mass region, two groups of peaks each consisting of five peaks were also observed around m/z values of 1035 and 825 with high relative intensities, and these may be assignable to binuclear Pt complexes. The peaks at m/z values of 1033 , 1034 , 1035 , 1036 , 1037 2(1R,2R-dach)(1R,2R-dachH)r and the peaks at mlz values of 823, 824, 825, 826 , and 827 are assignable to [Pt2(sac)(1R,2R-dach)(1R,2R-dach-H)r , which may be formed by cleavage of a saccharate ion from the former complex. In both binuclear complexes, saccharate ions bridge two different Pt ions.
Fragmentation of a binuclear complex, i.e., [Pt2(sach)2(1R,2R-dach)(1R,2R-dachH)r , may occur as shown in Fig. 3 , where a saccharate anion was cleaved first with resultant formation of [Pt2(sac)(1R,2R-dach)(1R,2R-dach-H)r . The latter ion was decomposed into the mononuclear [Pt(sac)(1R,2R-dachH)1+ with further dissociation of a sac ion. However, there is a possibility that the binuclear complex dissociates into [Pt2(sac)(1R,2R-dach)2] and [Pt(sac)(1R,2R-dach)] in a dilute aqueous solution, and these complexes are expected to show MS spectra similar to that illustrated in Fig. 2 . In reality, both processes may contribute to the observed MS spectrum.
At this stage we can not distinguish whether the solid saccharato Pt(II) complex exists as a binuclear form or a mixture of mono-and binuclear forms, since in both cases similar spectra will be obtained. However, considering its low solubility in H2O and the very slow formation of its precipitates in the process of synthesis, we speculate that saccharato Pt(II) complex exists as a binuclear form.
Pt(glut)(1R,2R-dach)
Glutarato Pt(II) complex exhibited a MS spectrum similar to that of saccharato Pt(II) complex, except that the peak intensities around m/z values of 879 and 747 (originated from the binuclear glutarato Pt(II) complexes) were lower than those of saccharato complex. Moreover, the peak intensities of [Pt2(glut)(1R,2R-dach)(1R,2R-dach-H)]
were less than those of [Pt2(glut)2(1R,2R-dach)(1R,2R-dachH)r , indicating a lower abundance of the former complex in an aqueous solution. The most intense peaks were observed at m/z values of 439, 440, and 441, which were assigned to the mononuclear [Pt(glut)(1R,2R-dachH)]+ ions.
Pt(1-mala)(1R,2R-dach)
In the case of the l-malato PT(II) complex, its MS spectrum lacked the expected peaks at m/z values around 883, which may be assignable to binuclear species, i.e., [Pt2(lmala)2(1R,2R-dach)(1R,2R-dachH)r , but only exhibited four peaks around m/z values of 749, which may originate from [Pt2(l-mala)(1R,2R-dach)(1R,2R-dach-H)r . The mononuclear species showed three peaks at m/z values of 441, 442, and 443, whose intensities were not proportional to the natural abundances of Pt isotopes; this may be due to over-lapping background peaks.
These SIMS spectral data give very important information as to the species existing in aqueous solutions. In the case of saccharato Pt(II) complex, the binuclear species is relatively abundant in an aqueous solution (comparable to the mononuclear species). From the MS spectral data we could not confirm whether the saccharato Pt(II) complex exists as a 
